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2t£ati Ai-^DOIIAjSI #s oi^ ss^xi 





e tss ai^soiiahsi 01^ auieo. 01 01* saaxifc. £ 

asoii oi^ vision w& a wss oi^&e s»« ns 01^ 5§a ^ssai ^^sf^ s^;>i % 

iS o| j,^ en^^ oiinsfOi ^15 ai^si soie^ 01^ pibais oi^&g sssife 01^2^ ^ 



£2 



£ is «£j Ai^ejsj 4**jeoii/H A[§9& eaisi w§ oie* sssxisi ^eoick 

£ 2fe £ 2I& XhS OIS S3&SI2I gejSOIC*. 

£ 3E £ 20M £AIQ HI 3 S*fg iJSSPI 3H££OID. 

£ 4± £ 20II £A|© @3 SI 3 1 SI ti^^el MM0\\S\ &H\ e=*£0|Ck 
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£ 5= £ 20il £AIS ^ailAlfiE 233ISJ S^^ g8«?l «e 5S^S0|Q. 

E 7 (a) « (b)fe S Xt& ^S&XIOII COS Sfll 01^2*3* »S 01= £9 SXISI S^&s bias? 

AIPeil0ie3£§0|Q, 



s ScJ ai^hjoii a& ass*. S8i axis ai^hoii/hsi ws oi^ ss&xioii at} soia, 

^i^o] ElOiee SaSI^ A|^@jo^/d CI XI© 3>SJ»fi (VDSL: Very high speed OiQital Subscriber Line) 

E 33 ArSIr^r PI 2011 £XHcfb 2^ d^© §oH ^§$1 AHHI^g S!6f^ 3rS »0ll 311 22^22 23 >Hti|^5 r fe A1 

*BO|C|. OlCOi 3^^001 4>cJ© 3£ ti3(&ti)SI ££0j| °|6H »*» 81*101 3*1 50|«:a. £& S 

dasoii stisH^s 2H^a?i oteoia. 

g^f, g(M AI±g!2J 4»6mOH/Hfe S3I*> ST XI (synchronizer )§ ^SH £cJS:tf S3IS 5=^31 H&CII. im*t£3 2 El 

§210* egj «^ sspis 5j§ofb spi ^»?r oiseo. oian . si& 3^121 oi^b sj^ cjs bib 011 hi 

ail 8» 711 aCH £S 91 S3l O^DtEiga 01 0(^^011 £J^8MI BD. CTiejAi . ^cJ^OII/d W*l S5I f5i £ 

S Jioie =XH0ilM «StAl3l2XI- 2J^i cj2 ai^e XJICHSHO* 8^ 301 S^BJOIC*. fiC& 6!£S AtS6 r fe Clbh 

oi^£i qoiuhj aiieJWffloii ai^i sho^ ©a. 01 » aoi. ^cJ^oii>h ^ue ^js£i msi aia3» ^ssmi as* 

fe 11*91 SMS fit 01 /H Ar@8MI 3^ CltUOl^ ttS Oie 2SS(AGC:Auioftiaiic Gain Control) SXIOIQ. 

£ IS £cJ Al^gjSq ^ci&OllAi AlSSb »S 01* £3§fXl£l S^SS/H. Hit 3«3?l(102). OJV#S3-PXI» 

a«3l(1<K). WI2 a«?l(10B). XHS XI 6*31(108). ©2 316*31(110). 3K^3I(112). =(831(114) » LIAISE ££31 

(iie)s ?«ao. 

£ 1g SfSShE. flh 3£J3l(102)£r ^EH2| IrS 01^ 5S^t|£ S^EJfe cJS(x(t))01l 2I¥ 01 3S*0| ^ 

>z cjs°i urn aii^e q^si mm aiais s^i^i. ojas^-awe ^^^Ki04)b nn s^Pid02)°i pxiEhoi 
sua. jai2 3^pi(i06)fe oai a«i» »« ao«is »?i «» oiAn ^boii 5h&3*cm. cuiE*oiaa cjeoii 

2 §§ o|^ oml 3&C*. 01 Oil Erfi-K «2 S^3l(106)2i S«8. ^ W§ 01^ i^^XI2l ^(s(\))£- 

3ga >.^a_^AM §^ oi^oi se^i igg^ci ngs 01^ s/ase 5BI2 ss^k 106)21 u\e. 
siic«ai sis¥S0ii swzmtt ms ^iciPmos)^ B (t)e wiswoi d&si wflB seem. S2 7fl^3i(iio)te tt9 ?i 

y^PiOII XII 9 3«<lOI(108)2J £^21 M^&Q. Q^Oil, P*ci?l(112)b 95 3fl<«l (110)0ll/H 51lci& ©33/^ 

3i2 m«ieiiiS(Rer_poiwr)fi ^ss 8ioi aii^g bia»ai. n uiaa »e ona-icjss/d s^ei 

p. sizsjoi 0 |s ^^joj a/ QS IS^r^SAi £|S9|(114)fc Wt^dS^ 5Jg8Hl. ^2i|A|©^ S»S5l(116)fc 

^Ma"s^S¥Ei 39 01^ ^g)2i Q £fe D§i ^§8fW 3 SoUS XHI2 ©^31(106)^ ^^6*0. 01 Oil W£h 1112 

sSphiog) ^. e^3i2i 2§ oi^oi xiiCH£icw, qai « 2 3tt?uio6}si s^s oiAner om 5S§ mm ni = «ia22 
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3 3H4 s£H£i xts ois zm%z\t: mm aiue aoi ^^sioiss. saer ^^j^ohah 

2i S3i »xiu 2^ dsi aufoiAo, qoiu^ aieixiuioii ^o\o\ si* sse oHy ^ eta, se. di 

SI S8H£! =>S 3313 Ol^t £B&§ 0IS6|H£ S# &>EH£ <$>S8|fc?ai EtfOI AI2JOI 3tj£e> OlUei. 2® 01= ±W 

s\ s/c*e esarsoii/d ?$mi\® ^aiAisn h^pi^ oi¥Ois moioi^ 3321s oi§oioto> sioi ta&oii 5iesiiw£ 



& ^901 OI¥2XI8|£ 31X11 b. Id AI^SOHAi XHye C9BH «« »B0I y±H£IOi ^*J£|£ ajs^ Si 

s ^^j^oii/h s^sife §!3i& B^i ausssi uss BOW. HIS Stf 2)2^ S»am. Qol £ 

2^ a xi© ^a»fl ai^hoh/h s^5»ai xis 01^ sssxie xnasifcoii aia. 



#31 SUMS OI^PI 9ISKX. S ^SOil Slit PXI9 3IBXK2 AI±B0||/H2| XI S 01^ 3Ea»flte, ^£iQfe? SJ^ 

Oil ^ e 01* £61011 El SI & Efcf 01^3*© 38IW Xlg 014 £93 ds£AH s^eib 5S?i a s 

^j^iai £3 ni<=^otot ichxis ai^sm, «eB«s ichxi^2| niai sssia. ma°i ensue * 

S oj ai^ui di26iw ?i£ enseal x^a gois^ oi^ ;ne3Ai^ oi*bs s^oie o\mzt s*a*3 

0181, £ USOil H|g> *S 01^ SSSItlSI ^£ S! S^s £El STSSIOi CIS 21 1*01 gSBD. 

£ 2fe £ ti-VOII SIB XI S 0|£j 5SSXISJ *=£iM££AH. ©S3|(200) £1 OI4& «^^(202)S ^&£|01. 01*3* W£H 
^(202)fe Oltfan-aXIBf e^PI{204). §CH» P1I^PI(206). H13 S®3I(208). S2 3116.^1(210). ^OI«12). ±W 

ai^e s^?i(2i4) gi oi^ ±w mo\D\(2ie)^ ^sa. 

£ 20ii seais e ^soii si^ sxife eensi Sxpi m^i $^si x\5 oi^§ ^sa^ai hihk>i 

§ jHiswfe cut! on nauie Pti^sii!. oi© oigsioi ^e? ^sa ain^ ^^j^ puioi^a aoiu^ aiejximoii sc>< 

^S^2i 01^016! 3121 S^WI niag 9S8IH. 01 Eia^ OlgolOI 0l^2*g ^tfl&CI. 

^2H2I S^l^l US© 01^ ^gJB PIXI^GI 018101 £ ^S2| gxlfe 3IS 0|§* ^Us ^£!D. ^. 
g£H2J %%\J\ I>g$H 01^ PIXIH 2£^^ eCilOieaffe □6j0l| S ^@S| ©xl& ^Iff £gJ8KW XI 

m o\^ 6.' s^i ^^ioii^ ©ai ^^si^i. 01^011^ Aji^af^i (d^pis^ 01^^01 pjss &£H£ 

£&8|fe A|Z!e 3 Til SOI 311 3D. 

a». s s^^ej ^ xi oil /d oi^si a«s^(202)fe sjs© yesiPii e«>d e^e^ oihsiich =?&m x\ 
oi^&s aaioiEeixi oi^atoi sisife pjs ^ehoii £&£ie 01^2/ xncne SX|A|3?I 

£9 Aiy2}*££ DAI Ol^^e ^QIOIg&S^AM M±W S^Oil €(fi& 9»§ 9311 SEIO. 

E 2 g sf^sFOi s &"goii sie sxi^i ^esis, ea^i(2oo)fe ^dsife ^js(x{t)>(Hi 01^ ^gjoii 
mei a £fe osa oi^aig esioi xie oi^ ss© dstaimsAi a^^a. oi^iah, oi^&e 01^^ 

OI^K ©4S¥(202)e ©^51(200)21 ^Jft(8(t))3l SSI^ 31 W ^^£l£^ 8lfc X\m 0\m 5SSXISI ^ 

&^6i?i 9iaH dfi(3(t»& ni£««aa. omzjt a«^(202)& 6Ji(s(i>)a ^cmxi^ altera. 
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oj gige?!^ schximsj niae assp, masi z\mm ?i^ en^CRef.ieve* aiisovo* am 

(Rafjaveimsi »S SOIE^ 015 ±fSI© 3HSAI31 0l*2te 3S^I(200)S fi«&CI. 

^aisjss, oHrfSD-cixiir «^^K204)^ dfi(a(t»B «e*6»oi axis dstos eeAiaia. aciixi aia 
3K206)fe axis emxi(s.>e aiueo. as^i(2os)^ o^sd-cixii* ea?i(204)3 ssh ^§j*si 

oipchs i§ a^ia ££° ?i^ §eioii ai^e scn*i(.s)Sfii JH3<su_je aeecK 

E 3g E 2011 EAI2 H|3 ^SoPI 919 Om^M . ££^21 S»e 

^usi 3i£¥S £<E*?2| 33|(w)te AI^SOII P£l £& ^!8fe SEOil ^ SAP 

£E^2I 33Kw>S LH* 3SHI gSBhS ±& £*££ 4*3513. M 9- 8WI ^Se^ £*££ W^XI9i H|3 

xi^ hi ens sssf 4* aa. oi» aoi. sjs :>i^ spjoii goi*i(;)5£i ni3(5u-.je aeshfe as 
d£(x(t))fi swe sua a^iejs e^Ai3i^ai aoiAi si^i da(x(t»si nia*i^ &s& fi* eaauioii assise 

DA! E 2§ »58m, 22 aitfJ7|{2lO)fe HI 3 3 £?l (20B)0)I At 3XH DlSXIteOfi 0| ^* CHI HI 3 &%D\0\\M 

s^e ois uibxis;* aasr« as^(&«)s aiuech oiaet ai*pi<2io>te msxie aieuiAii! * 
a. 

E 4tr E 20II £AIS 82 3Ht^|2| Ut&SItt ^AlftlSI &H\ O^ESAH. Xill £&1\{Z2). 3^1(34). 2HX|(36) ft! XH2 
3tii:7l(3B)£ ?«aa, £ 4011 £AI2 12 JUWIfe 8*£*|0|2| 2t±£tS 9\M l£<pole> MBS. ^SW, 

SXH fllHXKw)^ OIH U3XI3SI BaSK* 2XH°| 9B3tU.)S JltfKC*. Ull £&:>l(32)fc e*XB EI3XI 

(w)o« xiii Ai^^{d)g asm. 3W3i(34)fc □ si2 Aitf^toz)^ aaia 012 ma*i £& 01a sazrja 
Word exHsi Ba»<«..)s£/ci asaa. aixioem 01 as»($..)S axiena. H12 a^pi(38)^ eh*is ^^oii 

XII2 A|^^{c2)3 a§JCI. Ai . XI1 1 » XII 2 Al^^fe 0.5-1sec.^ § ^ Si£^ S AH XI m . d+c2g 101 {c2±t 

aeoii. ?Kif5i(2i2)fe ®2 wiAoi(2io)oii/d s^a^ matisi S52i(si 0 )e shi ves cm. soh& dJB aim ,0 J 

PI5 2IIS(Ref.»evel)^ arfil 8K)| ^^8^. 3K*S OliadS^jfi/d 

^eiiAisE as^i(2i4)ir oi[^d^(^J§ ^aiiAiSEXisf tiiasioi 32 hm »ioi<me(^. oi^ate feoi^i * 
^oieiiei t.»5)§ s^sm. xii2 xiioi^st^. oi^^e y^?t «e s^ai^ ^s)^ s^^ck 

£ 5fc £ 2011 £A|Ei ^aiAISE g^PISJ ^B\D\ ?H^£0|CK ^d||A|S£ SSOI(214)fe Oil £1 £ ) 

s Bis^fee ^aiAi^Etis^ ^&(t) ^aiAisExis* s>a{-) ^yiAisnxig ^ssr ^ sua. oioii (qej «iai6js(s 
^eiiAiSExisa ae xpi »ioj«m s«m(e soiiai +^ aad. ^aiAieExiso ^sb X112 xn 

016!S^ ft^»CH(£ 50IIA1 SAI). 8J» ±aiAIS£*l£t ^?l feT« ±:£i|A|S£x| MOIOII 91 2 & HI0id2S S^SJ 

XI £tffeQ(£ 5011 Ai OS HAI). ^ Oil SI 61 a (c.)^ «t* ^aiAlfiSXISP e 3^0lfe 3^O|(212)01l/H 

□ aiai(Ref_l eve 1)01 2iQ^ 5!^ SI0I^°£. 01^ Oil 0|^&e 01^ ^Oi^^l ?ieH *t!1 HlOltiS^ 

32. □ s?si a?iioie xii2 xiich mbd. 

DAI £ 2Q &£8he. 01^ ±m fl|0i^|(216)fe 01^ ^Xlfe 0\m& mO\?\2.M S3I Ol^gi £tr 01 S 01 

fi^- >:eilA|S£ Sg?l(214)S^y §^£lfc «|1 XHOl^JaOII SSSfOI 0!^ ^OI^U(^. ^^m>iU). 3HI2 

mcHdaoii ses^oi om ^fiiaa y^oi(^. xntwon s^jpi(200)s @^^p. oi^iai. spioii oi^ ±^is 

4, Sjq. oi^ XIICM3l(216)fe XI^^ES JIM S! «I2 XIIOl^S^ SfUfil X1|CH6!S§ S^8JB 01^ 

^fiiAoixi an. 6HJ2I xiioi^is.oiiAi as JaiCMdHS es^©^^la^Q oi^ ±®§ QiAtsi&e geici. otaei SOil 
ah, s2h°j x\m oi ^ 5SSXI5F usa oi^ oiesjoj ^sm>ii 01^3,^ 2§eai biaw. e ^®oii si© x^ 

S 01^ SS§fX|^ OH^ e Ol^ >iUg AtS8JXia 9»£ 0|E^ ^^je A^9*2£MI ■*© oi 

Ot S^T ^EHCsteady state)0ll £S8^I 
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om ±m *iioi:>i<2i6>fe liaise a«3i(2i4>£¥H £3 Aiase> an s&& »i2 aoidS3f sj^qxi area, 
omatoi e>ss &ehoii 2££ ©Bsm. oioisi ois >,iy^ si* ss&ci. oisf £>oi 

£gs*b Ol^k 01^3*01 E)£ ei-SS ^ EH 0(1 EBB ^011 & PgCHI XhS 01^ £301 6S8HH£*E &± o\m £W°Z 

xigwxi 3fs oi s ^oii met a pee oi^as waaife oi^sf ^¥(202)011 c«ai ^s^sp. s^. 01^ 

31 S>£l¥<202)fe CI tit 01^ ^3011 g6HS UrOil £1818 40msecS£t 0ttai<ja(s.«)01l Q}6* 31 (200)£i OI^HS 711^ 
SCHOIS6*£^ 30i «iP- Ziau. e ^SOIl 21 & XtS 01^ SiSJCIti a3*=|2£ oia&oi ^ohoii 01 

e^ii #03, xii &s Aiaee* ^ ss*© nfl^ a*a. ©e*/H. oi^st sj^¥(202)& oi^&oi pis© #bkhi ££*£) 

Q £1S Ol^StS ??XI o\<X e^?l(200)£ §^3Q, OlEja* XllOig &'Al §11 8HL US AI?Jg 

3«3I<200)SI S^e UI£^bK* Ol^l*§ AICH6t£a «JI3 + 21P. 

£ es s ttaoii si» xte S99»si om eaoia s/2H s«tb ^se^i mm jhweoick £ ecu sais 

a oi^^k sape. mm Aizt*oo 01* gjaiom £* 9#oh/h oi^a xiio<s?ie» s^m biai sxi&p. oi* 22 
ai^s 2i^£S oi€; gaiom s/£H ^aoi ejojsiw. oi^t eaioie e ^oii/de* oi^aoi sssa. 

£ 7 (a) £ (b)£ ^eUSf £ Xf© 014 £B3£I0II CDS S*B Ol^&a X*g 01^ SxISI ©S^s til 22 & 

AiBaioussaoiCr. 

£ (b>CHI £A|@ g^g gPI Mil 6!S(x(t))0ll OI^2ie S^Ot Xf§ 0|^ S 

ai ds(s(t))§ oi a£(8(t))a axis daws e«etQ. axis titwa saixig ?&p. oist aroi s 

TJiXIS OISS^ 5!E £^ SSHSt S>0[ JilSStM AlSShS 1SP e 28 2D E 2i§ ^^!^ 12P *0 ^ 

^ ^Xl^l BSOI Si^l tDi&OIP. 

aeon, niaxp^ n§§ aiauioa sxho[£^ sf^i ^ishah axier tistoa ei^ e£*(oi3iAi. §i£^ a 
3iW-32)ser2i bi3*i<*«)s ac&o. ei^xi(w)oii ch» s^2i(s,)e is s.?m± beis oie»w ^a^eu. 

OlttH SSfl ^3 LHPI SNSHA1 Al^^atS O.SsecS SHI. d& 0-005S. c2^ 0.995S ^S^P. CHtaH^^g =? 

oPl 9ISHAH. @!afb 3IS aiiHRef Jevel)0!!Ai maZHs)m WB\0\ OliaitiS(a„»)B ?SP. El£^ SI SSI ^Is2£ 

s^2j£S^ oiia^»s(^ IU ,)^ Ki^oii e§8r>ii aa. 

ona^fi{su.«)^ flisoii eattcKQ fife sis ^aiAiasaoii sjsh tisaa. ooai^fi{^)s «e a «» ^ 

aiAisEtiaj bijaoKJi ^re! ^eiiAisExisQ oi= ^©e>e ^oi^^. m& >iaiAis£xisp 01^ 

s ^^oi^£^ mt » xii 2 aioidss ^& ai eie ^5iiAis£xi2j a§ ^ssibQi saoiah ^si^ g£ a 

#EH£ ^^EI^QI Al^OI aei» SCL 3§ S| XI 0^ ^©{0.5dB)aa 2£S ^ ^(0.6dB)£S 

p. 

onyAia(s )9k ^aiAisExis tiling ^afoii oek an Hiw^a^j ^^sss oi^ats 01^ ^^Je.^ ssh^j}. ai2 

wioi^a^ Mae 01* ^aifija u*oi ©p. 0131*1, ^a^s^, 01^ ^is s^ioiife oh^ S2ts£ «saxie>. 
011 aias (*.«.. )3f ^aiAisExia w^in m& ^auiesxisi o^^£s §3^ a^oto ot^ ±®£ dB^ 

S §S @CHSP. 0il£JOI. 01^ ^gie SPIOil 26d6£ ^SB|2, £B9 OHOtP EO\ 20da. 14dB. 8dB. 2dB, 1clB 

S0 | Til £19 S^OIIfe 23s 01^ £IH oi^ ^^jei o.snes ^§©p. e^a. oi^ ^^ot 

£|Xl 01^ ii^ £J^I SOII Xfg 01^ ^EHOII £©6M| £JCH CHOI^ 01^ ^^£1 «a?l 

a^^I XI S^CH£>£. 01^ HI0iPI(216)fe OIOHSJ Ol^ £l£ oi^ >sejos 5§na. 

£ 7 <a)fe SEH^I Xfg 01^ Al§§ S^OIIfe @o^fe SSI Ol^fc! 60 d80ll £^ot^Ql ^ 23000 ®& AI^OI 

sesf^i]. xhg oi^ 5sq 6JSP^ am a?i(e AieenoidoiiAife 2s ^o\m^ s^s& aei 

U EFLH j3 551 Q. 2f3 . £ 7 (b)Oil £AIS S ^BOII °JSI Xfg 01^ iSSxIg AtS© 9^01!^ SI8^ Sfll 0\^21 60 
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am a^ipj 2g ^xi sf^cm 5i uEi-Ui^J «o. ^. oi" mum suk e 23011 sis* x*s 01* £ 



oigon/H utst sroi. e vaoii sier □»» Pra»« aiabiwaisi x*§ oi* ssszj^. §d ai^hoii 

A1 JtltfS §6H m« 2N2 0I WiBSOl «St 4IM »Bih SIS ^?£IS>£ ^d^WI/H fi?£|fe 331 aitiSI 

d££ vmw. m& ^s^££f #93 s&e ss6>& saw ad. 

^=?& 1, ^ji^ axis- m±^o\\M2\ n% oi^ £3 3*1011 &chai, 

^ig t £JB* Oil 3rC Ol* ±U0|| CC*2* @ SE& O^S OI^^S »g 0| * AJfifi/H S^Shb 

S«3l: Si 

£3 dS£ EIE^SKH SCHXIg aidStH. £9^3 £0{*IM£J fll3i SSSHl. #31 

jii32i eii^s £ss< :ms eima oiasroi #?i uis amaa »a ^oie^ oi* ±gjs ^sais #:>i oi^&s s 
^s*& 01^2* ©a ^aia^ ^S2s x\m om £ss*i. 

s=?er 2. xii is* on aioi/d, oi*a* 

&}| PXl© 6IS£ ££>AI?IS OfaS2-C|Xie B«K>I: 

tfji omsn-axiB b»:>ib ^Hpci is^si ass oi^oi$i sis 33isi as? sewi tuus acHxiesi 
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